While the series is small, it does suggest that a gastric ulcer can be shown in this way. Patients with ulcerative colitis who are being treated with cortisone sometimes have distension of the abdomen which is shown by X-ray to be due to gross dilatation of the colon. These patients are in need of immediate colectomy to forestall perforation.
While the series is small, it does suggest that a gastric ulcer can be shown in this way. Patients with ulcerative colitis who are being treated with cortisone sometimes have distension of the abdomen which is shown by X-ray to be due to gross dilatation of the colon. These patients are in need of immediate colectomy to forestall perforation.
(4) Radiology in the Treatment of the "Acute Abdomen"
Intussusception in babies can be reduced completely and permanently by means of enemata under radiological control and, even if not completely reduced, the partial reduction can simplify the operation. Slides were shown to illustrate failure, partial reduction and complete reduction and three points were raised if the method is to be used: (1) A radiologist who is convinced that it can be done should be chosen. (2) The child must be properly sedated.
(3) A surgeon must be called before reduction is attempted and the theatre prepared for operation in case the attempt fails.
In patients with volvulus of the sigmoid colon emergency operation can often be avoided by passing a tube, through a sigmoidoscope, beyond the twist, thereby relieving the obstruction and allowing the bowel to be prepared for a one-stage operation.
(5) The Unexpected
The unexpected occurs from time to time. For example, unexplained peritonitis in lunatics may be due to needles or other sharp objects. A slide was shown of a woman of 70 with an abdominal tumour due to a retractor left in the abdomen thirty years before.
In conclusion, although radiology in the "acute abdomen" can be misleading and may not be of help, it is much more often of great value and often indispensable.
The Use of Contrast Medium in the Investigation of the Acute Abdomen By ERic SAMUEL Edinburgh THE material presented results from the use of contrast medium in the diagnosis of obscure acute abdominal catastrophes admitted to the wards of the Royal Infirmary of Edinburgh during 1959. The figures represent only a fraction of the admissions of acute abdominal conditions, being confined to those deemed suitable for investigation by this technique.
To date, one of the main disadvantages of using contrast medium in the diagnosis of acute abdominal conditions has been the lack of a suitable material. Few people feel justified in loading the bowel of a gravely ill patient with barium sulphate in an attempt to determine the nature of some acute abdominal lesion. Furthermore, should the patient be submitted to surgical operation, the post-operative period is undoubtedly far more uncomfortable when the colon is loaded with inspissated barium sulphate.
The advent, however, of the triiodo compounds enabled a water-soluble contrast medium to be made which was fluid and yet possessed sufficient contrast for acute gastro-intestinal lesions to be investigated. The material was made tolerably palatable by the addition of flavouring. The preparation that we have used is: 76 % Urografin combined with a non-ionic wetting agent, flavouring agent and saccharine. This is almost identical to Gastrografin. It is somewhat bitter but is not unpalatable if diluted with water.
We prepare 100 c.c of the solution and use 30-40 c.c for each examination of the upper gastro-intestinal tract, depending on the size of the patient. If the solution is administered by mouth the medium is diluted with 10-15 c.c of water. If, however, it is administered through an intestinal tube, it is undiluted. The solution is made up in relatively small quantities so that a fresh solution is usually available; it should be stored away from sunlight in a dark container.
Oral contrast medium has been used primarily for the investigation of hoemorrhages from the upper gastro-intestinal tract, leaks and perforations from the alimentary canal and also in the identification of the nature and site of intestinal obstruction.
In addition to the use of the oral watersoluble contrast medium for the investigation of gastro-intestinal lesions, contrast medium has been used for intravenous cholangiography and intravenous urography.
Hwmatemesis and Melwna
Until recently it has largely been the practice to perform an X-ray examination in a case of hwmatemesis or severe melena only after a period of conservative treatment. This caused undue stay in hospital and delay in diagnosis. Furthermore, the acute causes of htemorrhage may have completely disappeared by the time the radiological examination has been performed. By the use of water-soluble medium and meticulous attention to a "no-touch" technique, it has been possible to examine patients with haematemesis and melkna immediately on admission. Provided that the clinical conditiobn is controlled and that anti-shock and resuscitative measures have been successful, the patient is submitted to an X-ray examination as soon as the clinical condition warrants it.
The "no-touch" technique consists of using the supine position, avoiding palpation of the abdomen. The use of the supine position has been sufficient to outline the mucosal pattern of the stomach and the duodenum. In this series of 100 cases, 33 patients with hematemesis and melkna were examined (Table I) . Recently (12) 9 patieats on follow-up settled on conservative treatment. 3 patients positive on later investigation: 1 Gastric ulcer, 1 acute gastritis, 1 prepjlonic ulcer considerable attention has been paid to the ward barium meal where the examination is carried out at the patient's bedside-after the patient has ingested a quantity of barium sulphate. This examination can reveal only the grosser lesions; an examination with adequate facilities in an X-ray department, if necessary while the patient is being transfused, probably causes no more disturbance than the lifting of a patient in bed and the changing of films when a portable bedside unit is used. The results more than justify the transfer of the patient, with adequate precautions, to the X-ray department and performance of a "no-touch" technique on a set capable of delivering high outputs compatible with normal techniques. The technique of examination is important and Figs. 1, 2 and 3 illustrate the basic principles of the method. While using gravity and posture to keep the bolus of the contrast medium intact, relatively good filling of the various portions of the stomach can be obtained and an adequate mucosal relief study by utilizing the air bubble in the stomach to obtain a double contrast effect. Filming is performed in the various positions and it is important that the fluoroscopic examination be mainly limited to controlling the films to be obtained.
The illustrations of the various types of lesions shown in Figs. 4 and 5 show that the density of the medium is surprisingly good an4 indeed it has numerous advantages over the use of barium in the diagnosis of acute lesions of the gastro-intestinal tract. Such is the miscibility of the medium with intestinal contents that cavities and ulcers fill considerably more readily than with barium sulphate. One of the interesting findings in the radiological appearances of duodenal ulceration has been the comparative absence of spasm within the duodenal cap.
The ulcer is demonstrated as a double density when viewed "en face", frequently surrounded, by a "halo" representing an area of adema.
Demonstration of the ulcer in profile is seldom achieved. Gastric ulcers are more difficult to demons$rate, but here again the ulcer -may be recognized "en face" iirough,the.-,filled body of the stomach. Blood clot.-The presence of blood in the stomach with clot formation has been put forward as a cause of difficulties in diagnosis. In our experience this has not been so and we have not found any marked difficulties in diagnosis due to blood clot. In the early stages of the investigation an isolated case caused some confusion in diagnosis when a blood clot was shown to be adherent to the stomach wall and presumably FIG. 6.-An external fistula occurring after a partial gastrectomy associated with an extensive leak into the peritoneal cavity.
overlying an ulcer crater. Usually, the outline of the blood clot is smooth and well defined and can therefore be differentiated from a new growth. In other instances the blood clot has been shown to prolapse through the pylorus.
Perforations and leaks.- Table II shows the Table II shows, in the vast majority the symptoms were due to deep penetration by the ulcer crater and not to any leak. Leaks from anastomotic lines are relatively easy to demonstrate, and pleuro-aesophageal fistulb and fistule from anastomotic lines at the sites of partial gastrectomy were readily demonstrated by the administration of oral contrast medium. The outlines of the fistulous tracks prove of considerable assistance in treatment (Fig. 6) . In our investigations of post-operative gastrectomies we have been impressed by the usefulness of the oral contrast medium in demonstrating the integrity of the suture line.
Intestinal Obstructions
The extensive use of X-rays in the diagnosis of intestinal obstruction is testimony to its value in the management of these clinical states, and at the Royal Infirmary of Edinburgh the method is routine in the investigation of any acute abdomen.
In many instances the diagnosis can be made with considerable assurance on some classical appearances; where such accuracy of diagnosis is impossible, the administration of oral contrast medium may demonstrate the nature and anatomical site of the affected loop. The usefulness of oral contrast medium in intestinal obstruction is especially seen in those cases of high no-gas obstruction, where it is the only means of making a radiological diagnosis. Such cases, which occur most frequently after gastrectomy, are notoriously misleading on plain films (Figs. 7A, B) . The high site of the obstruction results in the failure of any gas to pass into the (Figs. 7A, B) . We have used the oral medium to determine whether any true mechanical obstruction is present as opposed to an ileus and in such patients we have been able to demonstrate the absence of complete obstruction. A word of caution must, however, be raised in relation to vascular lesions. The vascular occlusions merely produce a localized area of paralytic ileus and in such cases the contrast medium can be shown to pass through the affected area quite slowly. There is a risk that a mistaken diagnosis of ileus without due regard to the seriousness of the vascular obstruc' tion will be made.
Pancreatic Lesions
Acute pancreatitis may cause difficulty in diagnosis when the clinical picture is incomplete or when the laboratory studies of serum amylase or urinary diastase fail to give positive findings. In such patients the administration of oral contrast medium may considerably assist in the diagnosis. Segmental pancreatitis involving the tail or body of the pancreas may be demonstrated by changes in the duodeno-jejunal flexure and the retrogastric portion of the stomach. The changes in the duodeno-jejunal flexure correspond to the similar changes seen in the C-curve of the pancreas in inflammatory lesions in the head of the pancreas, namely cedema and widening of the mucosal folds and fixity of this to the patient. By this means patency or otherwise of the cystic duct can be recognized within two hours of the injection. Although it is theoretically possible for an acutely inflamed gall-bladder to fill with Biligrafin, as no concentration of dye occurs in the gall-bladder, this seldom occurs. Following the injection of 20 c.c of Biligrafin Forte, the following findings may be established:
(1) A complete failure to display either the gall-bladder or the extra-hepatic ducts. In such a patient, it may be concluded that the liver has failed to concentrate the dye sufficiently to enable a shadow to hf>. cop.-n nn nn nnininn on the portion of the small bowel. It is important (2) The liver readily excretes the dye. The when lesions of the body of the pancreas or tail extra-hepatic biliary passages are clearly seen are suspected that a careful examination of the and the cystic duct and gall-bladder fill up duodeno-jejunal flexure be undertaken. In other normally. This indicates a normal biliary instances of subacute pancreatitis, demonstrasystem but as already stated does not wholly tion of the inflammatory tumour mass behind exclude the possibility of an acutely inflamed the stomach may be clearly seen by the forward gall-bladder. displacement of the contrast-filled stomach (3) The extra-hepatic ducts fill out normally ( Figs. 8 and 9 ). but the gall-bladder fails to fill when serial films of the gall-bladder have been taken. At two Cholecystitis hours, this usually indicates an obstruction of Plain radiography of the abdomen has proved the cystic duct, but under certain conditions the disappointing in the investigation of acute gall-bladder may fill at a later stage, and for this cholecystitis and in the demonstration of calcified reason if no filling occurs up to two hours we gall-stones. In a series of 200 consecutive cases prefer to take a subsequent film at four hours. of acute abdomen admitted to the Royal In one patient in this series, despite the non-Infirmary of Edinburgh in the first six months of filling of the gall-bladder and the diagnosis of an 1959, only 25% of cases of acute cholecystitis obstruction of the cystic duct, no stones were admitted showed stone formation on the plain found in the gall-bladder. Presumably in these film. In 75 % of cases no suggestion as to the patients the aedema of the mucosa and the nature of the acute episode could be made from general swelling of the duct causes an obstruction the plain films. It is equally agreed that a of the cystic duct. In our series one patient with differentiation of acute obstructive from acute segmental pancreatitis also demonstrated a non-obstructive cholecystitis is of paramount normal extra-hepatic biliary tract but no visualimportance. For this reason we have used isation of the gall-bladder; acute obstructive intravenous contrast medium to differentiate cholecystitis was diagnosed but laparotomy between the acute obstructive and non-obstructive revealed a segmental pancreatitis involving the cholecystitis. The advent of intravenous Bilitail and body of the pancreas. Why this condigrafin has enabled the investigation to be carried tion should result in non-filling of the gallout during the acute stage with little disturbance bladder is not known.
Urinary Tract
Extensive series of investigations have been carried out on the use of intravenous urograms in the detection of stone formation in the urinary tract. "Undoubtedly, a stone lodged in the ureter causes suppression of excretion of dye from that kidney and although a dense nephrogram shadow is obtained in many instances the demonstration of a stone is disappointing. In a series of 200 consecutive acute abdomens admitted to the Royal Infirmary in the early part of 1959, 16 were potential renal lesions and in these stone formation was only seen on the plain film in 2. These figures confirm that plain radiography is disappointing in demonstrating ureteric calculi and when errors of interpretation due to gas and meteorism of the bowel are also considered, the value of plain radiography is further diminished. Table III demonstrates the features we have found of value in the intravenous pyelogram. Leeds THE ward barium meal is used routinely in the investigation of hematemesis and melmna at the Leeds General Infirmary (Cantwell, 1960, Clin. Radiol., 11, 60 ) and a review of 200 cases shows that it is possible to make a correct diagnosis in 80 % by this method. Two films are exposed in the ward without use of screening facilities and with minimal disturbance of the patient, and by using 5 oz of barium suspension followed by a mouthful of barium paste the cesophagus, stomach and duodenum are demonstrated.
A variety of lesions have been shown successfully but the diagnosis of carcinoma of the stomach was unsatisfactory and the diagnosis of an acute peptic ulcer could only be made by exclusion of other conditions. Intravenous pyelography is used as a regular, immediate procedure in patients with renal colic and the results will be reported fully elsewhere. Intravenous pyelography gives significant find-ings in 95 % of patients with calculous renal colic. 25 % of stones causing colic are nonopaque and the "acute intravenous pyelogram" is the only method by which their presence can be demonstrated radiologically.
The examination is carried out without prior preparation at any time of day, and the inconvenience to the department of this emergency work (100 cases a year) is more than repaid by the saving of subsequent negative "cold" intravenous pyelograms. The method, which has proved of great value in the clinical management of the patient with this condition, has indicated that complete suppression of function of the affected kidney seldom occurs, but films over a period of several hours may be required to show that the kidney is slowly excreting, and to demonstrate the site of obstruction.
[A fuller account of this paper will appear in Clinical Radiology, The London THis paper is based on 100 consecutive cases of dysphagia referred to one of the authors (G. 0.) for radiological examination. An analysis of the series is shown in Table I .
Among the problems encountered in diagnosis were the following:
(1) The simulation of cardiospasm by carcinoma arising in the upper third of the stomach and extending submucosally into the lower 
